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Abstract of JP631 9287 

PURPOSE:To charge a battery efficiently and 
each battery cell almost uniformly. 
CONSTITUTION: When charging a battery 3 
from a capacitor 6, an arithmetic unit selects 
battery cells to be connected to the capacitor 6 
based on the capacitor voltage detected by a 
capacitor voltage sensor 7 and the terminal 
voltage of respective, battery cells 31, 32,..., 
3n detected by battery voltage sensors 41, 
42,..., 4n. That is, the arithmetic unit selects in 
such a manner that the sum of the terminal 
voltages of battery cells selected becomes 
lower than the capacitor voltage and that 
priority in selection is given to battery ceils with 
lower capacitor voltages. The arithmetic unit 
controls each relay of battery cell selecting 
means 5 so as to connect the selected battery 
cells to the capacitors. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



CCIaim(s)] 

[Claim 1]An electric power unit for motor drives characterized by comprising the following, 
the 1 st power supply that has two or more battery cells by which the series connection was 
carried out, and was connected to a motor drive circuit. 
The 2nd power supply connected in parallel with this 1st power supply. 

A battery celi selecting means which connects said 2nd power supply selectively of two or more 
battery cells or more to one when charging said battery cell from this 2nd power supply. 

[Claim 2]An electric power unit for motor drives characterized by comprising the following. 

The 1st power supply that has two or more battery cells by which the series connection was 

earned out, and was connected to a motor drive circuit. 

The 2nd power supply connected In parallel with this 1st power supply. 

A voltage detection means which detects terminal voltage of each of said battery cell. 

A battery cell selecting means which connects said 2nd power supply selectively of two or more 

battery cells or more to one according to terminal voltage of each battery cell detected by said 

voltage detection means when charging said battery cell from said 2nd power supply. 

[Claim 3]The electric power unit for motor drives according to claim 1 or 2, wherein the 2nd 
power supply is a large capacity capacitor which stores electricity a fuel cell or regenerative 
power fr-om a motor. 



[Translation done.] 
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DETAILED DESCFaPTlON 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the electric power unit for motor drives, and 
relates to the electric power unit for motor drives for driving motors, such as an electromobile, 
in detail. 
[0002] 

[Description of the Prior Art]The electromobile which makes a motor a driving source, and the 
high Brit car which makes a motor and the conventional internal-combustion engine a driving 
source are developed and put in practical use. In such an electronrabiie and a high Brit car, an 
about 240-volt battery is can-ied, for example as DC power supply for driving the motor as the 
driving source. And electric power is taken out from a battery at the time of acceleration or a 
constant-speed run, and the motor is driven by supplying the current according to a driver's run 
demand to a motor via an inverter. In order to collect effectively the energies driven by the 
motor at the time of a slowdown of an electromobile, he is trying to, revive to a battery the 
electric power generated by a motor on the other hand. 

[00D3]By the way, In the conventional electric power unit, rapid discharge and charge may be 
performed to a battery depending on the travel condition at the time of acceleration and a 
slowdown. When such rapid charge and discharge were repeated, the efficiency of charge and 
discharge might fall and degradation of a battery might be brought forward. In order to prevent 
the boost charge of such a battery, etc., as shown in JP,49-37317,A, the art which connected 
the battery with the capacitor (capacitor) in parallel is used, for example. In the electric power 
unit provided with this capacitor and battery, the following character with which the capacitor 
and the battery are provided is used. 

[0004]That is, its energy power density (kw) is large, and since internal resistance of a capacitor 
is small, to short-time overdischarge and a surcharge, an effect is large [ a capacitor ]. However, 
the size (kwh) of energy capacity becomes [ a battery ], and is about [ of small ** and a 
battery ] 1/20. On the other hand, since the density of a battery of energy capacity is low and 
internal resistance is large, an effect and a life fall to short-time overdischarge and a surcharge, 
but the capacity of energy is large compared with a capacitor. Therefore, the regenerative 
energy from a motor can be efficiently accumulated in a capacitor with small internal resistance. 
And the electric power accumulated in the capacitor is revived by the battery so that it may be 
reused by the drive of a motor and may not become boost charge. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the electric power revived by the 
capacitor was charged at a battery in the conventional electric power unit which has a battery 
and a capacitor and the voltage of the capacitor became lower than the voltage (about 240 
volts) of a battery, the charge to a battery was impossible. Drawing 10 shows the voltage of a 
capacitor, and the relation of capacity. This figure is an example at the time of using as a battery 
what connected the battery cell of 12V to 20-piece series, in this figure, Vq shows capacitor 
voltage and Vg shows battery voltage. In this figure, within the limits of =[ Vg<=VQ, i.e., Vq, ] B- 
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C can charge a battery from a capacitor, and the capacitor cannot charge a battery in the range 
of Vg>VQ, i.e., Vq=0, - B. Therefore, the minimum range which can charge a battery from a 
capacitor is as narrow as about 60 v. Since the size of a capacitor becomes large, it is 
technically difficult to enlarge the maximum of V^, in order to extend the range which can charge 
a battery from a capacitor, thus, the former — the capacity of a capacitor — only the part was 
able to be used very much for charge of a battery. 

[0006]When charging each battery cell from a capacitor conventionally, each battery cell was not 
necessarily charged uniformly. That is, in a battery cell, there is already a thing near a full 
charge, and fewer things have capacity. However, since it had charged uniformly for each battery 
from the capacitor, without taking the state of each battery cell into consideration 
conventionally, there was a problem of charge with some sufficient batteries not having been 
obtained, or becoming a surcharge. Then, the 1st purpose of this invention is to provide the 
electric power unit for motor drives it enabled it to charge efficiently to a battery. The 2nd 
purpose of this invention is to provide the electric power unit for motor drives which enabled it 
to charge each battery cell at abbreviated homogeneity. 
[0007] 

[Means for Solving the ProblemjThe 1 st power supply that has two or more battery cells by 
which the series connection was carried out in the invention according to claim 1 , and was 
connected to a motor drive circuit, When charging a battery cell from the 2nd power, supply 
connected in parallel with this 1st power supply, and this 2nd power supply, an electric power 
unit for motor drives is made to possess a battery cell selecting means which connects the 2nd 
power supply selectively of two or more battery cells or more to one, and said 1st purpose is 
attained. The 1st power supply that has two or more battery cells by which the series 
connection was carried out in the invention according to claim 2, and was connected to a motor 
drive circuit. The 2nd power supply connected in parallel with this 1st power supply, and a 
voltage detection means which detects terminal voltage of each battery cell, When charging a 
battery cell from the 2nd power supply, according to terminal voltage of each battery cell 
detected by a voltage detection means. An electric power unit for motor drives is made to 
possess a battery cell selecting means which connects the 2nd power supply selectively of two 
or more battery cells or more to one, and said 2nd purpose is attained. In the invention according 
to claim 3. using a large capacity capacitor which stores electricity a fuel cell or regenerative 
power from a motor as the 2nd power supply attains said 1 st and 2nd purposes in an electric 
power unit for motor drives of claim 1 or claim 2. 
[0008] 

[Function]In the electric power unit for motor drives of the invention according to claim 1, when 
charging a battery cell from the 2nd power supply, the 2nd power supply is connected selectively 
of two or more battery cells or more to one by a battery cell selecting means. Even when this 
changes the number of the battery cells United to the 2nd power supply according to the voltage 
of the 2nd power supply of a capacitor etc., and the voltage of the 2nd power supply has fallen, 
the charge to a battery cell is attained. In the electric power unit for motor drives of the 
invention according to claim 2. When charging a battery cell from the 2nd power supply, 
according to the terminal voltage of each battery ceil detected by a voltage detection means, 
the 2nd power supply is connected selectively of two or more battery cells or more to one by a 
battery cell selecting means. This becomes possible from a battery cell with low terminal voltage 
to charge selectively. 
[0009] 

[Example]Hereafter, one example in the electric power unit for motor drives of this invention is 
described in detail with reference to drawing 1 t hru/or drawing 9 . Drawing 1 is a block diagram 
showing the drive control circuit of the electromobile which used the electric power unit of this 
example. This drive control circuit is provided with the inverter 2 as a motor drive circuit which 
changes a direct current from an electric power unit into the exchange for driving the motor 1, 
and the electric power unit connected to this inverter 2. This electric power unit is provided with 
the battery 3 connected to the inverter 2. 
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[OOlOjThis battery 3 comprises two or more battery cell 3 ^ connected in series, 3 g, — , 3 ^. 
Each battery ceil 3 ^, 3 — ■ battery voltage sensor 4 ^ that detects the terminal voltage of 
each battery cell in the both ends of 3 ^, respectively, 4 2, — . 4 ^ (it represents with the 
numerals 4 hereafter.) are connected. 

As two or more battery ceils are put together and one voltmeter is formed, it may charge for 
every stack of the, so that one voltmeter may be formed corresponding to two battery cells. The 
electric power unit is provided with the capacitor voltage sensor 7 connected to the both ends 
of the battery cell selecting means 5 connected to the battery 3, the mass capacitor 6 
connected to this battery cell selecting means 5. and this capacitor 6. Here, the motor 1 is a DC 
brushiess motor, and the inverter 2 has the bridged circuit and smoothing capacitor which used 
the transistor and the diode, and changes a direct current from an electric power unit into a 
three phase alternating current 

[001 1]As the battery 3, various rechargeable batteries, such as a lead acid battery, a nickel- 
cadmium battery, a sodium sulfur battery, a lithium secondary battery, a hydrogen rechargeable 
battery, and a redox type cell, are used. This battery 3 is 240, for example by connecting two or 
more sets of rechargeable batteries to series parallel in series. [V] It is constituted so that it 
may become voltage. 

[0012]On the other hand, as the capacitor 6, a polarizable electrode and the electric double layer 
capacitor using the electric double layer formed by an electrolyte interface are used, for 
example. (Refer to JP,4-167510,A and JP,4-288351,A.) This electric double layer capacitor has 
the large capacity per unit volume, and power density is a large capacitor in low resistance 
further. 

The capacity is determined in consideration of balance with the volume to occupy, and the mass 
capacitor beyond 9F is used in this example, for example. 

This electric double layer capacitor is performed as follows, and is manufactured. The porosity 
activated carbon which trickled hydrogen peroxide into porosity activated carbon and the mixed 
solution of ruthenium chloride and with which ruthenium oxide was supported is obtained. This 
activated carbon is stuck to the support plate which carries out the function of a collecting 
electrode plate with a binder by pressure, and a polarizable electrode is fabricated. A 
demarcation membrane is arranged in the middle which made this polarizable electrode counter a 
fixed interval, and a gasket stops both ends, it is filled up with an electrolysis solution in the 
produced space, and a mass electric double layer capacitor is constituted. Two or more steps of 
electric double layer capacitors are laminated so that the voltage of the regenerative power 
revived from the inverter 2 can be borne. 

[G0 13] Drawing 2 is a block diagram showing the composition of the control system which 
controls each part of the drive control circuit of drawi ng 1 . The electric power unit of this 
example is provided with the arithmetic unit 1 0 which consists of microcomputers etc., for 
example. Each output of the battery voltage sensor 4 and the capacitor voltage sensor 7 is 
inputted, and a motor command value etc. are inputted into this arithmetic unit 10. Here, a motor 
command value is a command value for opting for the output of a motor corresponding to a run 
demand of the driver by accelerator sensor, a brake sensor, etc. The arithmetic unit 1 0 controls 
the inverter 2 and the battery ceil selecting means 5. 

[00 14] Drawing 3 i s a circuit diagram showing the example of composition of the battery cell 
selecting means 5. This figure shows tiie case where the number of battery cells is four. This 
battery cell selecting means 5 is provided with el^t relays RY1-RY8. A transistor switch may be 
used instead of a relay. One end each of the relays RY1-RY4 is connected to the positive 
terminal of the capacitor 6. The other end of relay RY1 is connected to the positive terminal of 
battery cell 3 ^, The other end of relay RY2 is connected at the node of battery cell 3 ^ and 
battery cell 3 The other end of relay RY3 is connected at the node of battery cell 3 ^ and 
battery cell 3 3, and the other end of relay RY4 is connected at the node of battery cell 3 3 and 
battery cell 3 ^. One end of relay RY8 is connected to the negative terminal of the capacitor 6, 
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and the other end is connected to the negative terminal of battery cell 3 4. One end each of the 
relays RY5-RY7 is connected at the node of battery cell 3 ^ and relay RY8, The other end of 
relay RY5 is connected at the node of battery cell 3 ^ and battery cell 3 The other end of 
relay RY6 is connected at the node of battery cell 3 g and battery cell 3 3, and the other end of 
relay RY7 is connected at the node of battery cell 3 3 and battery cell 3 ^. 
[001 5]Next, operation of this exannple is explained At the time of the drive of the motor 1, 
required current is supplied to the inverter 2 from the battery 3. When required current is large, 
current is supplied also from the capacitor 6. At the time of regeneration, the regenerative 
current from the inverter 2 is mainly charged by the capacitor 6, and the time of a stop, and 
when required current is small, charge is performed from this charged capacitor 6 to the battery 
3. The switch which intercepts that regenerative current flows into the battery 3 side may be 
formed so that regenerative current may be charged only at the capacitor 6. Charge to the 
battery 3 from the capacitor 6 is performed as follows. That is, when charging the battery 3 from 
the capacitor 6, the arithmetic unit 10 chooses the battery cell linked to the capacitor 6 based 
on the terminal voltage of each battery cell detected by the battery voltage sensor 4, and the 
capacitor voltage detected by the capacitor voltage sensor 7. Specifically, the arithmetic unit 10 
chooses a battery ceil from a battery cell with low capacitor voltage preferentially so that total 
of the terminal voltage of the selected battery cell may become lower than capacitor voltage. 
Although drawing 4 shows the depth of discharge (DOD) of a battery cell, and the relation of 
terminal voltage, it may be made for the arithmetic unit 10 to choose preferentially the battery 
cell below the terminal voltage corresponding to predetermined d^th of discharge as shown with 
the numerals 12 in drawing 4 . The arithmetic unit 10 controls each relay of the battery cell 
selecting means 5 to connect the selected battery cell to the capacitor 6. 
[001 6] Drawing 5 thru/or drawing 9 show the example of operation of the battery cell selecting 
means 5. One [ drawing 5 / drawin g 5 is a case where all the battery ceil 3 ^ - 3 4 are charged, 
and / relay RY1 and RY8 ] in this case. One [ drawing 6 / drawing 6 is a case where only battery 
cell 3 ■^ is charged, and / relay RY1 , RY5, and RY8 ] in this case. One [ drawing 7 / drawing 7 is a 
case where only battery cell 3 2 is charged, and / relay RY2, RY6, and RY8 ] in this case. One 
[ drawing 8 / drawin g 8 is a case where only battery cell 3 3 is charged, and / relay RY3, RY7, 
and RY8 ] in this case. One [ drawing 9 / drawing 9 is a case where battery cell 3 3 and battery 
cell 3 4 are charged, and / relay RY3 and RY8 ] in this case. It cannot be overemphasized that 
selection of a battery cell is possible also except the example shown in drawing 5 thru/or 
drawin g 9. 

[001 7]Thus, since it enabled it to charge from the capacitor 6 selectively or more to arbitrary 
one out of two or more battery cells according to this example, even when the voltage of the 
capacitor 6 has fallen, the charge to a battery ceil is attained. Therefore, the field in which the 
charge to the battery 3 is possible turns into a field of A-C from the capacitor 6 also a maximum 
of 0-G and the minimum in drawing 10 . Even when the voltage of a capacitor has fallen, in order 
to be able to charge a battery, a means by which change the voltage of a capacitor with a DC- 
DC converter, and it is impressed by a battery is also considered, but According to this example, 
it is effective in not using such a DC-DC converter. 

[0018]In this example, the terminal voltage of each battery cell Is detected, and since it was 
made to charge selectively from a battery cell with low tei-minal voltage, each battery cell can be 
charged at abbreviated homogeneity. 

[0019]This invention is not limited to the above-mentioned example, for example, forms a fuel 
cell instead of the capacitor 6, and it may be made to charge a battery from this fuel cell. The 
size of energy capacity is extra-large and this fuel cell has the characteristic of **** in density. 
When this fuel cell and battery are used together, at the time of high power, required current is 
mainly supplied from a battery, and required current is mainly supplied from a fuel cell at tiie 
time of low-power output 
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[0020]Although the above-mentioned example explained the electric power unit for the motor 
drives of an electromobile, This invention is not limited to an electromobile and can be applied to 
the general device which drives a motor using the 1 st power supply that has two or more battery 
cells by which the series connection was carried out, and the 2nd power supply, such as a 
capacitor and a fuel cell. 
[0021] 

[Effect of the Invenijon]Since it enabled it to connect the 2nd power supply selectively of two or 
more battery cells or more to one according to the electric power unit for motor drives 
according to claim 1 as explained above when charging a battery cell from the 2nd power supply 
of a capacitor etc.. By changing the number of the battery cells which connect with the 2nd 
power supply according to the voltage of the 2nd power supply, even when the voltage of the 
2nd power supply has fallen, the charge to a battery ceil is attained, and it can charge efficiently 
to a battery. According to the electric power unit for motor drives according to claim 2, since 
the 2nd power supply was connected selectively of two or more battery cells or more to one by 
detecting the terminal voltage of each battery cell according to this terminal voltage, It becomes 
possible from a battery cell with low terminal voltage to charge selectively. Each battery cell can 
be charged at abbreviated homogeneity. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



Ondustrial Application]This invention relates to the electric power unit for motor drives, and 
relates to the electric power unit for motor drives for driving motors, such as an electromobile, 
in detail. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]The electromobile which makes a motor a driving source, and the 
high Brit car which makes a motor and the conventional internal-combustion engine a driving 
source are developed and put in practical use. In such an electromobile and a high Brit car, an 
about 240-volt battery is carried, for example as DC power supply for driving the motor as the 
driving source. And electric power is taken out from a battery at the time of acceleration or a 
constant-speed run, and the motor is driven by supplying the current according to a driver's run 
demand to a motor via an inverter. In order to collect effectively the energies driven by iJie 
motor at the time of a slowdown of an electromobile, he is trying to, revive to a battery the 
electric power generated by a motor on the other hand. 

[0003]By the way, in the conventional electric power unit, rapid discharge and charge may be 
performed to a battery depending on the travel condition at the time of acceleration and a 
slowdown. When such rapid charge and discharge were repeated, the efflclency of charge and 
discharge might fall and degradation of a battery mi^t be brought forward. In order to prevent 
the boost charge of such a battery, etc., as shown in JP,49-37317,A,.the art which connected 
the battery with the capacitor (capacitor) in parallel is used, for example. In the electric power 
unit provided with this capacitor and battery, the following character with which the capacitor 
and the battery are provided is used. 

[0004]That Is, its energy power density (kw) is large, and since Internal resistance of a capacitor 
is small, to short-time overdischarge and a surcharge, an effect is large [ a capacitor ]. However, 
the size (kwh) of energy capacity becomes [ a battery ], and is about [ of small ** and a 
battery ] 1/20. On the other hand, since the density of a battery of energy capacity is low and 
Internal resistance is large, an effect and a life fall to short-time overdischarge and a surcharge, 
but the capacity of energy is large compared with a capacitor. Therefore, the regenerative 
energy from a motor can be efficiently accumulated in a capacitor with small internal resistance. 
And the electric power accumulated in the capacitor is revived by the battery so that it may be 
reused by the drive of a motor and may not become boost charge. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention]Since it enabled it to connect the 2nd power supply selectively of two or 
more battery cells or more to one according to the electric power unit for motor drives 
according to claim 1 as explained above when charging a battery cell fi'om the 2nd power supply 
of a capacitor etc., By changing the number of the battery cells which connect with the 2nd 
power supply according to the voltage of tiie 2nd power supply, even when the voltage of the 
2nd power supply has fallen, the charge to a battery cell is attained, and it can charge efficiently 
to a battery. According to the electric power unit for motor drives according to claim 2, since 
the 2nd power supply was connected selectively of two or more battery cells or more to one by 
detecting the terminal voltage of each battery cell according to this terminal voltage, It becomes 
possible from a battery ceil with low terminal voltage to charge selectively. Each battery ceil can 
be charged at abbreviated homogeneity. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, when the electric power revived by the 
capacitor was charged at a battery in the conventional electric power unit which has a battery 
and a capacitor and the voltage of the capacitor became lower than the voltage (about 240 
volts) of a battery, the charge to a battery was impossible. Drawing 10 shows the voltage of a 
capacitor, and the relation of capacity. This figure is an example at the time of using as a battery 
what connected the battery cell of 1 2V to 20-piece series, in this figure, Vq shows capacitor 
voltage and Vg shows battery voltage. In this figure, within the limits of =[ Vg<=VQ, i.e., Vq, ] B- 
C can charge a battery from a capacitor, and the capacitor cannot charge a battery in the range 
of Vg>VQ, i.e.. Vq=0, - B. Therefore, ihe minimum range which can charge a battery from a 
capacitor is as narrow as about 60 v. Since the size of a capacitor becomes large, it is 
technically difficult to enlarge the maximum of Vq, in order to extend the range which can charge 
a battery from a capacitor, thus, the former — the capacity of a capacitor — only the part was 
able to be used very much for charge of a battery. 

[0006]When charging each battery cell from a capacitor conventionally, each battery cell was not 
necessarily charged uniformly. That is. in a battery cell, there is already a thing near a full 
charge, and fewer things have capacity. However, since it had charged uniformly for each battery 
from the capacitor, without taking the state of each battery cell into consideration 
conventionally, there was a problem of charge with some sufficient batteries not having been 
obtained, or becoming a surcharge. Then, the 1st purpose of this invention is to provide the 
electric power unit for motor drives it enabled it to charge efficiently to a battery. The 2nd 
purpose of this invention is to provide the electric power unit for motor drives which enabled it 
to charge each battery cell at abbreviated homogeneity. 
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* NOTICES * 
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MEANS 



[Means for Solving the Problem]The 1st power supply that has two or more battery cells by 
which the series connection was carried out in the invention according to claim 1, and was 
connected to a motor drive circuit, When charging a battery cell from the 2nd power supply 
connected in parallel with this 1 st power supply, and this 2nd power supply, an electric power 
unit for motor drives is made to possess a battery cell selecting means which connects the 2nd 
power supply selectively of two or more battery cells or more to one, and said 1 st purpose is 
attained. The 1st power supply that has two or more battery cells by which the series 
connection was carried out in the invention according to claim 2, and was connected to a motor 
drive circuit, The 2nd power supply connected in parallel with this 1st power supply, and a 
voltage detection means which detects terminal voltage of each battery cell, V\ftien charging a 
battery cell from the 2nd power supply, according to terminal voltage of each battery cell 
detected by a voltage detection means. An electric power unit for motor drives is made to 
possess a battery cell selecting means which connects the 2nd power supply selectively of two 
or more battery ceils or more to one, and said 2nd purpose is attained. In the invention according 
to claim 3, using a large capacity capacitor which stores electricity a fuel cell or regenerative 
power fr-om a motor as the 2nd power supply attains said 1st and 2nd purposes in an electric 
power unit for motor drives of claim 1 or claim 2. 
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OPERATION 



[Function]In the electric power unit for motor drives of the invention according to claim 1, when 
charging a battery cell from the 2nd power supply, the 2nd power supply is connected selectively 
of two or more battery cells or more to one by a battery cell selecting means. Even when this 
changes the number of the battery cells linked to the 2nd power supply according to the voltage 
of the 2nd power supply of a capacitor etc., and the voltage of the 2nd power supply has fallen, 
the charge to a battery cell is attained. In the electric power unit for motor drives of iJie 
invention according to claim 2. When charging a battery cell from the 2nd power supply, 
according to the terminal voltage of each battery cell detected by a voltage detection means, 
the 2nd power supply is connected selectively of two or more battery cells or more to one by a 
battery cell selecting means. This becomes possible fr-om a battery cell with low terminal voltage 
to charge selectively. 
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EXAMPLE 



[Example]Hereafter, one example in the electric power unit for motor drives of this invention is 
described in detail with reference to drawing 1 thru/or drawing 9 . Drawing 1 is a block diagram 
showing the drive control circuit of the electromobile which used the electric power unit of this 
example. This drive control circuit is provided with the inverter 2 as a motor drive circuit which 
changes a direct current from an electric power unit into the exchange for driving the motor 1, 
and the electric power unit connected to this inverter 2. This electric power unit is provided with 
the battery 3 connected to the inverter 2. 

[0010]This battery 3 comprises two or more battery cell 3 ^ connected in series, 3 ~, 3 ^. 
Each battery cell 3^,3 2. — . battery voltage sensor 4 ^ that detects the terminal voltage of 
each battery cell in the both ends of 3 ^, respectively, A 2- — . 4 (it represents with the 
numerals 4 hereafter.) are connected. 

As two or more battery cells are put together and one voltmeter is formed, it may charge for 
every stack of the, so that one voltmeter may be formed corresponding to two battery cells. The 
electric power unit is provided with the capacitor voltage sensor 7 connected to the both ends 
of the battery cell selecting means 5 connected to the battery 3, the mass capacitor 6 
connected to this battery cell selecting means 5, and this capacitor 6. Here, the motor 1 is a DC 
brushless motor, and the inverter 2 has the bridged circuit and smoothing capacitor which used 
the transistor and the diode, and changes a direct current from an electric power unit into a 
three phase alternating current 

[001 1]As the battery 3, various rechargeable batteries, such as a lead acid battery, a nickel- 
cadmium battery, a sodium sulfur battery, a lithium secondary battery, a hydrogen rechargeable 
battery, and a redox type cell, are used. This battery 3 is 240, for example by connecting two or 
more sets of rechargeable batteries to series parallel in series. [V] It is constituted so that it 
may become voltage. 

[0012]On the other hand, as the capacitor 6, a polarizable electrode and the electric double layer 
capacitor using the electric double layer formed by an electrolyte interface are used, for 
example. (Refer to JP,4-167510,A and JP,4-288351,A.) This electric double layer capacitor has 
the large capacity per unit volume, and power density is a large capacitor in low resistance 
further. 

The capacity is determined in consideration of balance with the volume to occupy, and the mass 
capacitor beyond 9F is used in this example, for example. 

This electric double layer capacitor is performed as follows, and is manufactured. The porosity 
activated carbon which trickled hydrogen peroxide into porosity activated carbon and the mixed 
solution of ruthenium chloride and with which ruthenium oxide was supported is obtained. This 
activated carbon is stuck to the support plate which carries out the function of a collecting 
electrode plate with a binder by pressure, and a polarizable electrode is fabricated. A 
demarcation membrane is arranged in the middle which made this polarizable electrode counter a 
fixed interval, and a gasket stops both ends, it is filled up with an electrolysis solution in the 
produced space, and a mass electric double layer capacitor is constituted. Two or more steps of 
electric double layer capacitors are laminated so that the voltage of the regenerative power 
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revived from the inverter 2 can be borne. 

[001 3] D rawing 2 is a biock diagram sliowing the composition of the control system which 
controls each part of the drive control circuit of drawing 1 . The electric power unit of this 



example is provided with the arithmetic unit 10 which consists of microcomputers etc., for 
example. Each output of the battery voltage sensor 4 and the capacitor voltage sensor 7 is 
Inputted, and a motor command value etc. are inputted into this arithmetic unit 10. Here, a motor 
command value is a command value for opting for the output of a motor corresponding to a run 
demand of the driver by accelerator sensor, a brake sensor, etc. The arithmetic unit 10 controls 
the inverter 2 and the battery cell selecting means 5. 

[0014] Drawlne 3 is a circuit diagram showing the example of composition of the battery ceil 
selecting means 5. This figure shows the case where the number of battery cells is four. This 
battery cell selecting means 5 is provided with eight relays RY1-RY8. A transistor switch may be 
used instead of a relay. One end each of the relays RY1-RY4 is connected to the positive 
terminal of the capacitor 6. The other end of relay RY1 is connected to the positive terminal of 
battery cell 3 ^, The other end of relay RY2 is connected at the node of battery cell 3 ^ and 
battery cell 3 g. The other end of relay RY3 is connected at the node of battery cell 3 2 and 
battery eel) 3 3, and the other end of relay RY4 is connected at the node of battery cell 3 3 and 
battery cell 3 4. One end of relay RY8 is connected to Uie negative terminal of the capacitor 6, 
and the other end is connected to the negative terminal of battery cell 3 4. One end each of the 
relays RY5-RY7 is connected at the node of battery cell 3 ^ and relay RY8, The other end of 
relay RY5 is connected at the node of battery cell 3 | and battery cell 3 The other end of 
relay RY6 is connected at the node of battery cell 3 2 and battery cell 3 3. and the other end of 
relay RY7 is connected at the node of battery cell 3 3 and battery cell 3 ^. 



http://www4.ipdl.inpitgojp/cgi-bjn/tran_web_cgi_eje?atw_u=:http%3A%2F%2Fwww4.i... 2008/04/14 



JP,06-319287,A [DESCRIPTION OF DRAWINGS] 



1/1 P 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by conrjputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]I t is a block diagram showing the drive control circuit of the electromobile using one 
example of the electric power unit of this invention. 

[Drawing 2]I t is a block diagram showing the composition of the control system which controls 
each part of the drive control circuit of drawing 1 . 

[Drawing 3] It is a circuit diagram showing the example of composition of the battery cell 
selecting means in drawing 1 . 

[Drawing 4]l t Is a characteristic figure showing the depth of discharge of a battery cell and the 
relation of terminal voltage to one example. 

[Drawin g 5]lt is an explanatory view showing the example of operation of the battery cell 
selecting means in drawing 1. 

[Drawing 6] It is an explanatory view showing the example of operation of the battery cell 
selecting means in drawing 1 . 

[Drawing 7] It is an explanatory view showing the example of operation of the battery cell 
selecting means in drawing 1 . 

[Drawing 8] It is an explanatory view showing the example of operation of the battery cell 
selecting means in drawing 1. 

[Drawing 9] It is an explanatory view showing the example of operation of the battery cell 
selecting means in drawing 1 . 

[Dr awing 10]It is a characteristic figure showing the voltage of a capacitor, and the relation of 
capacity. 

[Description of Notations] 

1 Motor 

2 Inverter 

3 Battery 

3 ^, 3 2. — , 3 ^ battery cell 

4 Battery voltage sensor 

5 Battery cell selecting means 

6 Capacitor 

7 Capacitor voltage sensor 
10 Arithmetic unit 
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[Drawing 1] 
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[Drawing 5] 
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